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BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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DRR Image Generation in a 
Desired View Corresponding to X- 
rayProjecti n Image and mapping 
results of Detection 



Map DRR and Detection Results 
onto X-ray Projection space Such 
That The User can distinguish 
Between CT results and X-ray 
results to validate X-ray detection 
Algorithm 
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Figure 7. Schematic of CAD process 
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Figure 8. Segmentation process for data. 
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DIMENSIONALITY 
REDUCTION 
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SELECTION 



OUTPUT 



Multiple Feature Measures from tomography Images 
(e.g.: shape, size, texture, intensity, gradient, edge 
strength, location, proximity, histogram, symmetry, 
eccentricity, orientation, boundaries, moments, fractal 
dimensions, entropy etc.), patient history (e.g., age, 
gender, smoking history), acquisition data (e.g., kVp, 
dose) 



Feature evaluation in terms of its ability to separate 
the different classification groups using distance 
criteria* 



Ranking the features based on the 
distance criteria 



Dimensionality reduction by 

eliminating correlated features 



Forward selection: Select the highest ranked feature 
and add features to it (based on a descending ranking) 
until the performance no longer improves 



Output: Optimal set of features 



Figure 9. Feature selection process for data. 



* Several different distance criteria can be used: Divergence, 
Bhattacharya distance, Mahal anobis distance. These techniques are 
described in standard textbooks including: K. Fukanaga, Introduction 
to Statistical Pattern Recognition. Academic Press, 2nd ed., 1990. 
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Multiple Relevant Feature Measures from 
tomography Images (e.g.: shape, size, texture, 
intensity, gradient, edge strength, location, 
proximity, histogram, symmetry, eccentricity, 
orientation, boundaries, moments, fractal 
dimensions, entropy etc.) 



Normalization of feature measures with respect to 
feature measures derived from a database of known 

normal anH ahnnrmal r.a.Qftc nf interest 



Group normalized feature 
measures**: Decision tree classifier 



Labeling of feature clusters 




Classifier output 



Figure 10. Feature classification process for tomographic data. 



** Several different methods can be used: Decision tree analysis, discriminant 
function analysis, Bayes' minimum-risk method, clustering techniques, 
similarity measure approach. These techniques are described in standard 
textbooks including: Fundamentals of digital image processing by Anil K. 
Jain, Prentice Hall (1988). 



